Background: Adverse psychosocial work environments may lead to impaired mental health, but it is still a matter of conjecture if demonstrated associations are causal or biased. We aimed at verifying whether poor psychosocial working climate is related to increase of redeemed subscription of antidepressant medication.
Background
Considerable changes in the work force in affluent countries past 20-30 years have been suggested to increase psychiatric morbidity, in particular depression, because of greater job demands, job insecurity and other job related psychosocial stressors [1] . Some studies have shown that the occurrence of mental disease varies across occupations and the risk of hospital admission for affective and stressrelated disorders is above average in the Danish human service professions including health providers, social workers and teachers [2, 3] . The job strain model developed by Karasek and Theorell suggests that interaction between perception of high job demands and low job control in terms of skill discretion and decision latitude predicts disease outcomes [4] . Other models with focus on imbalance between work-related efforts and rewards [5] or on organisational and procedural factors [6] have so far received less attention in observational studies addressing risk of mental disorders. A recent meta-analytic review of the scientific evidence provides robust evidence that the individual perception of high demands and efforts and of low decision latitude and rewards are prospective risk factors for common mental disorders [7] . Another systematic review specifically addressing major depression found moderate evidence that individual perception of high psychological demands and low social support at the job increases the risk of depression [8] . It is nevertheless still a matter of conjecture if associations demonstrated in these studies are causal or due to selection bias or confounding [9] . Almost all earlier studies are based upon self-reported data on perceived stressors and health outcome. These are not independent and introduce the risk of circular reasoning and bias because of common method variance [10] [11] [12] . This is obvious in cross-sectional studies [1] , while it is less acknowledged that prospective follow-up studies do not rule out that associations between perceived stressors and later reporting of depressive symptoms may reflect the way that the individual is perceiving and interpreting the psychosocial working environment [13, 14] . For instance, subclinical depression at baseline of follow-up may influence the individuals reporting of psychosocial factors at the workplace. Findings in a recent large Finnish study of workplace social capital emphasize the need to obtain independent exposure assessment. This paper demonstrated moderately elevated risk of depression and prescription of antidepressant medication in relation to workplace social capital at the individual level but not at the aggregated work unit level [15] .
The majority of earlier prospective studies addressing job related poor mental health relies on self-reported symptoms and few studies are based upon clinically diagnosed mental disorder [16] . Data on prescription of pharmaceuticals offer an opportunity to obtain independent data on mental health problems that have prompted the individual to seek medical help and that according to a physician require pharmacological treatment. So far only few studies have examined drug prescription in relation to job stress [15, 17] .
The present study addresses the common method variance problem of many earlier studies on risk of psychiatric disease according to psychosocial workplace factors by independent ascertainment of exposure and outcome. Exposure assessment was based upon the averaged perceived job strain at the work unit level rather than at the individual level while prescription of antidepressant medication was taken as an indicator of poor mental health. The objective was to examine if psychosocial factors at work is related to subscription of antidepressant medications among Danish public service employees.
Methods

Study population and data collection
For purposes of a study of work climate, mental and somatic health and sickness absence, we established a Danish cohort of 13,428 employees at Aarhus county and 4,830 employees at Aarhus municipality in 2006-7 as described in details in an earlier paper [18] . In brief, the total of 18,258 employees were addressed in 1,094 workplace questionnaire surveys that were carried out as part of human resource management activities from 1.1.2002 through 31.12.2005 . Questionnaires were handed out and subsequently collected at the work place. Absent employees were reached by mail. The surveys were voluntary and anonymous. The response rate was 78.8% in the county and 73.5% in the municipality. Data on departments, job titles, date of work unit entrance and exit (if any) during the follow-up period was obtained from the county and municipality administrations. Demographic data including gender, birth date, area of residence, marital status and number of children less than 15 years were obtained by linking Danish population-based registers using the unique personal identification number, assigned to all persons living in Denmark and used across all registration systems [19] . Individual data on redeemed antidepressants prescriptions from January 1 1995 until December 31 2006 was obtained from the Danish Medicinal Product Registry, which covers all pharmacies in Denmark. Antidepressants are only available by prescription in Denmark. The Danish Data Protection Agency and the Medicinal Product Registry approved the study. Characteristics of the study population are given in Table 1 .
Psychosocial factors at work
The county surveys were based upon a 40-item questionnaire that was developed as a tool for monitoring and improving psychosocial work conditions [18] . Items were structured as statements with five response categories (yes, very much; yes, somewhat; no, a little; no, not at all; don't know/not relevant) on how well the statement corresponded with their perception of the psychosocial work conditions. The 33 items that were left after omitting seven items on local staff policies clustered around 6 different aspects of psychosocial work conditions: management, work load, skill discretion, decision authority, professionalism and cooperation. The items of these six dimensions are listed in Appendix. The scales were tested for internal consistency (Cronbach's alpha values spanning 0.67 and 0.91), content validity, and discriminant validity [20] . The county questionnaire included also a question on the overall perception of the work climate: "How satisfied are you, all in all, with the psychosocial work conditions at your workplace?" The answers to this question were rated on a scale from 0 (unacceptable) to 10 (exceptional).
The municipalities applied the short form of the Copenhagen Psychosocial Questionnaire (COPQES) that was developed by the Danish National Institute of Occupational Health [21] . This questionnaire includes six items on work demands, 10 items on decision authority and skill discretion combined into one scale measuring decision latitude and 10 items on management and social support. All questions have five response categories (always; often; sometimes; seldom; never or, when appropriate: to a very large extent; to a large extent; partly; to a low extent; to a very low extent). Job strain was defined as the combination of high job demands (upper 25 percentile) and low decision latitude (lower 25 percentile) and isostrain as high job strain in combination with low social support (lower 25 percentile).
The scale values for each respondent were computed by averaging the individual response values (0-3, 4) across all items of a psychosocial dimension and these averages were changed to a 1-100 scale. Subsequently, the arithmetic mean values were computed across respondents in a managerial work unit, and for each dimension (scale), this value was assigned to all members of a work unit, independently of their individual response. This also included the non-respondents of a particular work unit.
COPQES has been evaluated in an earlier publication [21] . The comparability of the COPQES and the county questionnaire with respect to the three job strain dimensions were evaluated by computing correlation coefficients of the corresponding scale-values in 569 respondents that concomitantly answered both questionnaires. All corresponding scale values were significantly correlated. The Spearman coefficients were 0.36 (demands), 0.70 (job control) and 0.82 (social support), respectively.
Outcome
Antidepressant prescriptions that were redeemed by the study cohort at pharmacies were taken as a proxy measure for affective and stress-related disorders. The Medicinal Product Registry classifies prescribed Pharmaceuticals according to the Anatomical Therapeutic Chemical classification system (ATC) at the level of the generic pharmaceutical. We used prescription of one or more of the following drugs to define the endpoints for the present study: tricyclic antidepressants (TCA, ATC code N06AA), selective serotonin reuptake inhibitors (SSRI, ATC code N06AB), noradrenaline reuptake inhibitors (NARI, ATC code N06AX) and monoamin oxidase inhibitors (MAOinibitors, ATC codes N06AF and N06AG). Lithium salts are mostly prescribed for bipolar affective disorders and were not included.
Statistical analyses
We analysed antidepressant drugs redeemed at pharmacies (yes/no) during follow-up according to psychosocial [22] . Hazard ratios (HR) and robust 95% confidence limits based on the work units were computed using the SAS 9.1 software (PHREG procedure) [23] .
Results
The 21,129 county and municipality employees purchased a total of 789,843 prescribed pharmaceuticals from January 1 1996 through December 31 2006. Antidepressant drugs with the ATC code N06A comprised 45,141 prescriptions (5.7% of all) and 66% of these were SSRI compounds, 22% NARI compounds and 12% TCA compounds. Less than 0.3% was monoamine oxidase inhibitors (ATC codes N06AG and N06AF). The proportion of employees that received at least one prescription of antidepressant drugs from 1995 through 2006 was 11.9%. The purchase of antidepressant drugs in the entire study population rose steadily from 1.5% in 1996 to the highest level 6.5% in 2006. The average number of redeemed prescriptions per employee with at least one prescription was 17.9 (range from 1 to 201), but only 45% received more than one prescription of antidepressant drugs.
None of the measured dimensions of the work climate in the county population were related to redeemed prescriptions of antidepressant drugs during the follow-up period in either crude models or models adjusted for effects of gender, age, education, civil status and calendar year of the workplace survey (Table 2) .
While job demands, decision latitude, job strain and isostrain was not related to purchase of antidepressant medication the highest level of poor social support at work was associated with an increased risk among employees in the municipality (Table 3) . No indication of exposure response was found.
None of the associations were modified by gender and therefore results are not presented separately for men and women. All analyses were repeated among the 45% of cases who received more than one prescription of an antidepressant. Findings were similar. Differences between model-based and robust sandwich estimates were marginal affecting the third or fourth decimal of the estimate. 
Discussion
This prospective study of a large population of Danish public service employees with complete follow-up does not provide evidence that the psychosocial work environment is a major contributor to psychiatric morbidity. With the exception of social support none of the measures of psychosocial workplace factors were related to redeemed prescriptions of antidepressant pharmaceuticals during up to four years of follow-up. Poor social support at the workplace was related to increased rate of purchase of antidepressants but this association was only observed in the municipality and was not consistent with findings in the county. Therefore this finding should not be given much weight.
Selection bias is hardly an issue in this study. A little less than 80% of employees filled in the questionnaire on work-related psychosocial factors but follow-up data on antidepressant prescriptions were collected in the registries for all employees regardless of whether the filled in the questionnaire or not. The lacking exposure information from 1/5 of the population has not introduced biased findings since sensitivity analyses omitting work-units with low response rates produced essentially the same results. Unfortunately we have no information on how often patients get a prescription of antidepressants by their doctor without actually getting the medicine. Simi-larly, it is not known how often redeemed medicine is actually taken as prescribed by the doctor.
Our measure of job exposure can be considered to be somewhere in-between measures based upon job exposure matrices and measures based upon self-reported exposures. Studies based on job titles have rarely demonstrated positive associations between psychosocial job stressors and ill mental health while several studies using self-reports have reported positive associations to depressive disorders. [9] The lack of associations between aggregated measures of exposure and prescription of antidepressant pharmaceuticals in the present study does unfortunately not help to solve the fundamental problem: are job exposure matrix studies erroneously negative because of dilution of exposure by assigning average exposure levels in entire job categories [24] [25] [26] or areself-report studies erroneously positive because of circular reasoning the exposure and outcome not being measured independently. The latter alleges that predisposition to develop a depressive disorder is related to a less favourable perception of the work environment in general [10] . Besides intervention trials it seems prudent to develop new methodologies of feasible independent measures of individual exposure to psychosocial strain. In any case, it must be acknowledged that psychosocial strain at the individual level, such as threats and violence, [27] may be poorly reflected by an aggregated measure of exposure as used in this study.
According to the cognitive activation theory of stress (CATS) the individual experience of the stressor and the experience of the stress response are important components of the stress process that -when sustained over time -may increase the risk of disease [28] . It can be argued that any attempt to measure stressors and stress-outcomes independent of the individual perception will miss the point and throw out the baby with the bath water. It is evident that the diagnosis of psychiatric morbidity to a large extent will rely on subjective reports, but so much the more is it important to obtain independent measures of stressors as long as the objective is to unravel causal relations that may pave the way for preventive interventions. This does not contradict that subjective perceptions are important in the pathogenesis of stress-related diseases exactly as we don't need to know about the individual metabolism of benzene in order to study the risk of leukemia in exposed workers.
Although the component of exposure variation between work units only accounted for 14-35% of the total variation, the exposure contrast across the more than one thousand managerial work units was pretty high (Table 2 and 3). It is acknowledged that misclassification of exposure is an important issue that usually will produce bias toward the null but in this study the average exposure levels in the uppermost and lowest exposure quartiles varied by a factor 2-3 and therefore exposure misclassification seems of minor importance.
Lack of associations could reflect focus on inappropriate dimensions of the psychosocial work environment. For instance we did not explicitly measure effort-reward imbalance, organisational injustice or work related violence that in some studies have been associated with ill mental health. [9] However, there is a lack of international consensus on how to measure the psychosocial work environment and workplace surveys that were used include most psychosocial factors that are thought to be of importance. Moreover, findings in the county and the municipality that applied two different questionnaires were consistent.
We computed the average psychosocial work environment scores for each work unit and assigned these values to all employees working in that unit to obtain more independent measures of exposure. The statistical analysis accounted for the artificially diminished exposure variation, which may cause too narrow confidence limits, by robust sandwich estimating methods as described by Lin and Wei. [23] Although the examined associations probably are attenuated as a result of aggregation [29] , ecological or aggregated information in individual-based studies can generally be useful in identifying causal relationships [30] .
Prescription of SSRI drugs was more than five-doubled in the study population during the decade from 1996 onwards, while prescriptions of anxiolytica as benzodiazepins and hypnotics during the same period were stable or slightly increasing. This parallels prescription of antidepressants in entire Denmark during the same time period [31] . Since the workplace surveys were performed consecutively from 2002 through 2005 it was important to adjust risk estimates for calendar time of the survey. Adjustments for other factors that all were highly significantly related to prescription of drugs only changed the risk estimates marginally. These factors included gender, age, occupational status and marital status and the strong associations between these variables and prescription of antidepressant drugs corroborates an earlier Danish report [32] . However, in light of the lack of associations between work climate and prescription of antidepressant drugs observed in this study positive confounding is less of an issue.
In an earlier study, we observed higher risk for hospital referral for affective or stress-related disorders among human service professions that to a large degree were addressed by the present study [2, 3] . These findings are not discrepant with results of the present study because an increased occurrence among members of certain occupations is not always, of course, due to occupational exposures.
In accordance with recent results of a nationwide Danish study [31] , we found that 55% of employees that were prescribed an antidepressant medication stopped treatment after the first prescription. SSRIs have no documented effect on less severe cases of depression and 25-50% of moderate and severe cases do not respond to pharmaceutical treatment. This may explain part of the high rate of discontinuance after the first prescription. Furthermore, even in cases that respond to medical treatment it takes some 2-4 weeks before effects are seen. In Denmark 6-12 months of treatment is recommended for firstoccurrence of a depressive episode and longer treatments are recommended for recurrent cases. Subgroups of patients that are distinguished by duration of treatment could have different diseases with different causes. However, reanalyses of each of these large subsets did still not reveal any association with the work climate.
The new generation of SSRI and NARI pharmaceuticals are far from exclusively prescribed for affective disorders but also for stress-related and anxiety disorders which, however, is considered less of a problem relative to the objective of this paper since the hypotheses on work related psychiatric morbidity are not exclusively focused on affective disorders [7] . There are, however, other medical indications for prescription of these drugs as well [33] and it must be acknowledged, that prescription of drugs is a crude proxy for disease occurrence and also reflect access to health care, illness behaviours and treatment conventions.
Conclusion
The study does not indicate that a poor psychosocial work environment among public service employees is related to prescription of antidepressant pharmaceuticals. However, the findings need cautious interpretation because of lacking individual exposure assessments. 
